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April 22, 2020
To: Wei Huang, Associate Editor, Science of The Total Environment
Date: April 6, 2020

Re: U.S. Environmental Protection Agency concerns regarding the validity of recently published
meconium study

in Volume 707 of the Science of The Total Environment journal, there is a short communication article?
titled “Meconium identifies high levels of metals in newborns from a mining community in the U.S.”,
authored by researchers from the University of South Carolina (Drs. McDermott and Lead) and Montana
Tech (Dr. Hailer). This article will hereafter be referred to as the McDermott et al. study. The McDermott
et al. study collected meconium? samples from infants born in Butte, Montana and Columbia, South
Carolina. The authors reported that the meconium data from this study demonstrate that “[t/he high
concentrations of metals...for the 15 newborns in Butte are cause for immediate concern. The magnitude
of the differences in concentrations in Butte compared to Columbia is 1792-fold higher for Cu, 1650-fold
higher for Mn and 1883-fold higher for Zn.” The article concludes with the following statement: “We
believe that there is an urgent need for further research to understand the mechanisms and the human
consequences of this potential public health emergency.”

The city of Butte, Montana is located within the Silver Bow Creek/Butte Area Superfund Site. Since 1987,
the U.S. Environmental Protection Agency (EPA) has been conducting cleanup activities at the site to
address metal contamination, primarily lead and arsenic, resulting from historical mining within this
region. In fact, millions of cubic yards of soils have been remediated or removed in Butte. The
McDermott et al. study was first published online in late November 2019, and its conclusions generated
considerable concern in the Butte community when the local newspaper published the study findings
and conducted interviews with the study authors {“Health study shows startling levels of metals in Butte
babies' meconium”, Montana Standard, November 26, 2015%). The public health emergency claims
made by the study authors and the fact that the study identified copper, manganese, and zinc as being
of potential concern also garnered the attention of the EPA Superfund team and other State and local
agencies associated with the site. Copper, manganese, and zinc were evaluated as part of the original

1 [ HYPERLINK "https://doi.org/10.1016/j.scitotenv.2019.135528" ]

2 Meconium is the first stool passed by a newborn, usually during the first 24 hours after birth.

3[ HYPERLINK "https://mtstandard.com/news/local/health-study-shows-startling-levels-of-metals-in-butte-babies-
meconium/article_d7c¢10bb3-68b6-588f-9028-a828ab17d034.htmi" ]
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baseline human health risk assessment for the Superfund site and were excluded as being contaminants
of concern at the site because they did not present a risk to the community.

Over the past few months, EPA has been reviewing the published literature on meconium levels to
further evaluate the results of the McDermott et al. study. EPA reviewed 18 published studies, spanning
from 1966 to 2019, on metal concentrations in meconium. The attached reference list provides the
citation for every meconium study reviewed by EPA (including all meconium studies referenced by the
paper). Table 1 summarizes the meconium results for copper, manganese, and zinc from the McDermott
et al. study (shown in grey) and compares these levels to meconium concentrations reported in the
scientific literature. Because the McDermott et al. study reported concentrations as wet weight and
most other literature reported concentrations as dry weight, this table also presents EPA’s conversion of
the McDermott et al. study concentrations to dry weight.

Figure 1 presents a graphical illustration of this comparison for copper, manganese, and zinc. In this
figure, the green and red lines represent the approximate median concentration (dry weight) for the
Butte and Columbia datasets, respectively. As shown, this comparison indicates the meconium
concentrations for the Butte dataset are generally consistent with the results in the scientific literature.
Inspection of Figure 1 also indicates the meconium concentrations for the Columbia dataset are
uncharacteristically low, by nearly three orders of magnitude, compared to the scientific literature.
Thus, the McDermott et al. study conclusions that Butte concentrations are “1792-fold higher for Cu,
1650-fold higher for Mn and 1883-fold higher for Zn” are not suggestive of a health issue in Butte but
rather biased by the use of an unrepresentative control.

The presence of copper, manganese, and zinc in meconium samples throughout the scientific literature
is not unexpected, as these are essential elements and are required in normal maternal diet and are
frequently included in prenatal vitamins. Manganese is essential mineral nutrient needed for proper
fetal development and other important aspects of metabolism. Copper and zinc are also essential
micronutrients that play an essential role in fetal development. Indeed, deficiencies of copper and/or
zinc during pregnancy have been linked with adverse outcomes, including abortion, preterm delivery,
and stillbirth.

EPA suspected the magnitude of the differences in meconium concentrations in Butte compared to
Columbia as reported in the McDermott et al. study might have been a consequence of a unit’s error.
Thus, EPA contacted the study authors to request the raw laboratory instrument output to verify if there
may have been an error in the results reporting. The researcher from Montana Tech (Dr. Hailer) readily
provided the instrument output for the Butte samples and EPA was able to confirm the results for Butte
reported by the instrument are consistent with the values presented in the article. However, the
researchers from University of South Carolina (Drs. McDermott and Lead) have not provided the
instrument output for the Columbia samples. Therefore, EPA has not been able to review this dataset,
nor have the researchers responded to subsequent EPA requests for additional information and dialog
regarding the study results.

EPA has concerns with the validity of the meconium data for the Columbia samples and the authors’
conclusions that have been published in your journal. The Agency for Toxic Substances and Disease
Registry {ATSDR) has also indicated similar concerns with the McDermott et al. study (see the attached
letter from ATSDR to the state and local health departments). Because of the serious and likely
erroneous nature of the purported health claims made in this article; we are requesting that the Science
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of The Total Environment independently review the scientific merits of this study. If the journal
determines the reported meconium results are in error and the study conclusions are not supported, we
request that the journal retract the study. We are available to discuss any concerns at your convenience.

Respectfully,

Nikia Greene
EPA, Region 8, Remedial Program Manager

Dr. Charles Partridge
EPA, Region 8, Toxicologist
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Attachments:
TABLE 1. SUMMARY OF MECONIUM METAL CONCENTRATIONS PRESENTED IN THE LITERATURE
FIGURE 1. COMPARISON OF MECONIUM METAL CONCENTRATIONS

ATSDR letter “RE: Butte Meconium Health Study Concerns”, from to Karen Sullivan (Butte-Silver Bow
Health Department) Laura Williamson {Montana Department of Health and Human Services) dated
December 13, 2019.
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TABLE 1. SUMMARY OF MECONIUM METAL CONCENTRATIONS PRESENTED IN THE LITERATURE

Meconium Concentration (pg/g)
MIREC .
Aziz et al.
McDermuott et al. {2019) Cassoulet et al. 2019* {Arbuckie et al. 2016/ 2017
Ettinger et al. 2017)*
Metal n=15 n=17 n=371 n=1,591 n=309
Butte, MT Columbia, 5€
, \ Mean Range
Median Median . . . . )
Median Range Median | 95th %tile | Maximum | by Location
LAz et as Wet (dry wt.)
| - 001468 | 0040 67.18 15 -250 16-28.7
Manganese - 0.00325 0.011 14.31 1-100 4.9 15 40 -
- 0.04334 313.8 20-1,500 - - - 9.5-160.3
Meconium Concentration {pg/g) [continued]
H u | Turker et | Turker et | Lalletal. | Gol g | Haram- | Gonzalez ki
amzaogly| Turker et | Turker et | Lalletal. | Golamco et | oy ey | gepios B/ ¥0WH1 | it 160 | apito 1965
a a a 1998 1995
Metal n=18 n=304 n=117 n=15 n=26 n=34 n=38 n=26 n=27 n=65
Non- Survivin AGA Range of Full-term
industrial . & . Newborns, means, Mean Range ! Control Mean, full-| Control
T Median | Median Mean
district, [d Mean >36wks by Gest. Age (Table I1) Mean term [d] Mean
[9 able
Median {dry wt.) {dry wt.)
Copper 67.05 99.77 116.8 115.8 79.7-93.6 | 90.3-154.2 36.4 15.2 27.5 64
Manganese -—- - - 40.2 24.7-25.4 9.5-35.8 4.1 - 7.0 20
Zinc 244.5 190.44 234 482.8 456.1-667.7 |156.4- 365.4 76 68 107.5 230

*Weight basis of reported concentrations not specified

[a] McDermott et al. concentrations reported in Table 1 were converted from ug/kg (ppb) to ug/g (ppm)
[b] McDermott et al. concentrations adjusted from wet weight to dry weight assuming a moisture content of 70% [dw = ww / (1- 0.7)]

[c] Results reported in terms of infant body weight; adjusted based on the median body weight (2.070 kg).
Concentrations also adjusted to reflect corrected units based on personal communication from G. Turker to C. Partridge in January 2, 2020 email.

[d] Results reported in terms of total metal (expressed as concentration assuming the mean reported mass of stool 8.9 g)
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FIGURE 1. COMPARISON OF MECONIUM METAL CONCENTRATIONS
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FIGURE 1. COMPARISON OF MECONIUM METAL CONCENTRATIONS [continued]
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*McDermott concentrations adjusted from wet weight to dry weight assuming a moisture content of 70% [dw = ww / (1 - 0.7)]
FConcentrations adjusted to reflect corrected units based on personal communication from G. Turker to C. Partridge in January 2, 2020 email.
All other values are as reported in the original citation; no adjustments for wet/dry weight have been made.

Green Line-mean dry weight (converted) Butte

Red Line-mean dry weight (converted) South Carolina
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